; =>e3e*\y' vvwx" >xx6yT\y#1 9 MAR2002 SPECI FI CATI ON *166166* HYDRAULIQ% 007
"TURBOVACHI NE TECHNI CAL FI ELD OF THE | NVENTI ON The present inventioA @A%%es
to a hydraulic 5 turbonmachi ne such as a punp, and in particular, the
present invention relates to a diffuser provided in such a hydraulic
" -turbomachi ne for defining a diffuser channel around an inpeller of the

t ur borrachi ne. BACKGROUND OF THE INVENTION r 10 FIG 2 shows mmmmm“\ﬂmf a
two-stage punp with a built-in noEpELIREBCARION one variety o
hydraul i ¢ turbomachi ne. This punp has a notor part 16 and a punp+*ipagt 18
whi ch have a rotating shaft yDpRAWONSOHJRBOMPEGHENE respective housings 20
and 22 are joined adjacently to each 15 other, with a separating wall 24

di sposed hebweerAlhemerthomarss MNENTHN punp part 18 has an inlet port 26
and a discharge port 28. There are disposed in the housing a first-stage

i npel | er 34 and mmes @@ttt agevanipedh ere Bt e ctP et yREBRABEEE to the
rotating shaft 14, and resin-made 20 di ffusers 40 and_42 prqvi ded aroynd
the figst rarthEexonithestagh iaped | BB f orNdet P nPAFLdFPFESer Fafiet 3°F ound

the inpellers, respectively. Internediate casings .46 _and 48 ar { ded
respect i valnyearwimd makdtsettofa t GEEFRAPET | B"’r"o&ﬁgefjhéncosrurcéeiﬁlspaor¥1 i%%??user

in order to support the diffusers 25 within the i.Ag rm
first-st ammm-@%ﬁﬁkﬁﬁﬂgacﬂéﬁ%ﬁg ‘I"Eg&%ep'f ua?ebgn{ﬂf% %r]? t he

second- st age punpi ng chanber is crﬁnggd in an axial direction or a
di recti on iofpebkengbntRy tuFLomachigermp 2007 the shaft 14 between a

cylindrical pressin ing the axial direction fromthe
separ at i n@AﬁéﬁfﬁR%N nﬁ?ﬁ%dfﬁﬁg&ggﬁendi ng wal | 48a of. the second- stage
i nternmedi at e casj 43, ition fAR1thgrupstieartsigde tunineredh . a

Fur t h&P nor e) th?ﬂ(fgffﬁsselg&% %? fgﬂg Pi rst-stage punping chanber is cranped

bet ween the -\’?{l -,‘,18,{??9&:'[ hen i ah ef Bednat eagasityy o48 samh e rlagdashyiext endi ng
wal | 46a of™the t7r's -Stage 1 nternedi ate casing, positioned on the upstream

si de thereqf 1, omdOnikeangesi S0patel Bas aaemdvonmedaaiton§ Gicera pRTR HRREF
edges of the housings 20 and 22 of the notor part 16 and the
18 which have a rotating shaft 14 in common, and their
respective housings 20 and 22 are joined adjacently to each
15 other, with a separating wall 24 disposed between them.

The housing of the pump part 18 has an inlet port 26

and a discharge port 28. There are disposed in the housing

a First-stage impeller 34 and a secénd—stage impeller 36
securely connected to the rotating shaft 14, and resin-made
20 diffusers 40 and 42  provided around the first and second-
stage impellers for defining diffuser channels around the
impellers, respectively. Intermediate casings 46 and 48 are
ded respectively around each set of the impeller and

provi

the corresponding diffuser in order to support the diffusers

25 within the housing and to form first-stage and second-stage

pumping chambers.

The diffuser 42 of the second-stage pumping chamber is

direction of extension of

I

*G00001*

cramped in an axial direction or a
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purp part 18 which are positioned close to each other) and between the

.~ flanges 50 and 53 is cranped a flange 58 provided on the circunfer¢@ﬁ?mmm
"the separating wall 24. 15 Bolts 64 are passed through axially aligne B
- holes fornmed in these flanges 50, 53. and 58; and are fastened with nuts

- .68. This fastening of the bolts and-the nuts securely fastens the housings
20 and 22 and, at the sanme tine, the fastening force is transf Ered to the

second- st ages dikdesel4 BOtwhrough cylé ngrdsain PLASTHIT Bt ha®separati ng

wal | 24 and, accordingly, the second-stage diffuser 42) the secggda%age

i nt er nedi aier686ing 4Re theafli dsresttdiga didMusere ARPHRT RS YRrst St age

internmedi ate casing 46 are tightly fastened together between_the pressing

nmember 52 and a 2adratilgl by texddndi m@hﬂoav’wazd&*g.oﬁhet rn%e%%m@rﬁba% havi ng the

inlet port 26. However, in such a punp, since the fastenjng force inparted

by the bol istandetihetautssiioadi4BoclofidFAned b the upsﬁrgaW/A§l§602 t he

diffusers, it is necessary for the diffusers tqg be rned. of_a i

materi al wibhersaffi cienthaananess thad hEGH SCENEE t‘&ff ?C&%dﬁ %?gn%j@%%‘gh a

| oad. Alternatively, it is necessary for the diffu bgef @pEed thick
in the axi pgimBigor 68EMOET FEWSFEMP g}’rﬁ%w‘?%rha%lll%u‘zﬂ%s%‘ﬁanat erials have

poor noldability, and the production. of i dif f USEE nhNGheaASATLIH S.
Mor eover, &hResmeHdadief fcl‘?éf;'?'rngan'@t te}{lediantlgarérgédlfa e ca‘gl?ngngre engaged with

each other directly, it is .reguired t ihde syefecesetihenheahesngaged
with each BPﬁeFlEélé(ﬁtr?&ey anftgelfgﬁee%%ﬁeere ylréa]u s?ng costs. The present

i nvention tak%s t he Saité%vec [JpH,£onsideration and ains to provide a

hydraul i ¢ P&F §%8Chi“ne such "as a punp which can use a thin diffuser nol ded

from S resin el M tdhd edatdvel sotmeat #banyt yut B SCeOSHRER R THE
) NVEN%%\I In accgr&%g)rciige wth the present invention, a hydraulic '
fur bormachi nQ LARE $8f% Sd\0dish§9, 20Nendr 220 thpelpspPs @Edndeéd anst dtdl y

around an axi's within the 20 housing, one or nore resin-nade diffusercf
provi ded ar@uyd part 18 which are positioned close to each other, an
between the flanges 50 and 53 is cramped a flange 58
provided on the circumference of the separating wall 24.
15 Bolts 64 are passed through axially aligned holes formed in
| thése flanges 50, .53, and 58, and are fastened with nuts 68.
This fastening of the bolts and-the nuts securely
fastens the housings 20 and 22 and, at the same time, the
fastening force 1is transferred to the second-stage diffuser
:ﬂ) ' 20 ~through the pressing member 52 of the separating wall 24
and, accordingly, the second-stage diffuser 42, the second-
stage intermediate casing 48, the first-stage diffuser 40,
and the first-stage intermediate casing 46 are tightly
fastened together between the pressing member 52 and a
25 radially extending wail 20a of the housing 20 having the
inlet poft 26.
However, in such a pump, since the fastening force

imparted by the bolts and the nuts is directly applied to
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t he above-noted one or nore inpellers, respectively) for defining diffuser
. channel s around the inpellers, one or nore support nenbers provided within

‘the housing and pressed axially by corresponding ones of the diffusers fox
securely 25 supporting thema direction of the above-noted axis wi tlfi MAR K&
-housi ng, and el astic nenbers held between surfaces of the support nenbers
and the diffusers the surface of which are, as note above,tngglly pressed
agai nst eatfe @ififfysers3, it 119 mm$@?@®2Ysﬁ%EiFPEaﬁFgfuﬁﬁﬁsab veZhot ed

support nenbers may be internedi ate_ casings dispose round eac el . t he
i mpel | er s fanthetcheoft o8 respondiabedi et udets EP%@F é&nghgﬁgﬁpgﬁﬁﬁ oaf%%gﬁ

punpi ng chanbers within the housing. 5 Singe, jnh_the_pt t invention, the
di ffuser amchadietsupporithehded SHChnRefRE raI%fE%EPﬁ lggggho qﬁ?g%ctly

ot her Wi 1 et sa s % rEmbeit BORREEPnERy BoeLu i rer ¢ et ik B ng
force axially inposed 10 on the diffus LEar : {agagi ng
surfacé,\ﬂﬂﬁ%ﬁéggpre§QWQﬁﬁQﬂi gQéytﬁ%n%?£?€§e$Q%gﬁ ﬁgégﬁﬁﬁa%gﬁ%enacity

as conpared with that of the_ahoyg-n Is i fuse{iogk RMithgERYIt IS
not neces§%?®rf%ﬁl@ﬁ%1§ﬁF¥ac%§80¥ﬁ?th§ﬁP?E§gﬁ gﬁdatﬁg{gtpport menber to be

hi ghly finjshed. 15 q8n§§quently, it is possible for the diffuser to be
producedaﬁ“?%ﬁﬁﬁ%ﬁtg 3 conpared with the above-stated prior art diffuser

More specifically, the ipigraedhat @i¢asises ahdoromd dadkernddaate ring
receiving groove ih a sufface against which 20 the diffuser is engaged in
such a naqggéiﬁgfgrghgnggggaewgﬁhr@W@KSdﬂMEnDdir&Utiyuiﬂhitﬁ reauimse | er
rotates and an ring 1S placed in the groove as the elastic nenber. BRIEF

DESCRY BTl OV, £F THE DRAYLNGS EhGrebfi enmagedt iyl eddw othehebRydrRIE 25
t ur bomachi ne according to the present invention.
finished thereby raising costs.

The present invention takes the above 1into
consideration and aims to provide a hydraulic turbomachine
such as a pump which can use a thin diffuser molded from a

15 resin material with relatively low tenacity.
DISCLOSURE OF THE INVENTION

Tn accordance with the present invention, a
hydraulic turbomachine comprises a housing, one or more
impellers arranged rotatably around an axis within the

20 housing, one Or more resin-made diffusers provided around
the above-noted one or more impellers, respectively, for
defining diffuser channels around the impellers, one or more
support members provided within the housing and pressed
axially by corresponding ones of the diffusers for securely

25 supborting them a direction of the above-noted axis within
the housing, and elastic members held between surfaces of
the support members and the diffusers the surface of which
are, as noted above, axially pressed against each other.
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FIG 2 is a sectional view of conventional hydraulic turbonachine.
. PREFERRED EMBCDI MENT - 4 1 9 MAR ?0~~ A nost preferred enbodinepg g?@?e
hydraul i ¢ turbomachi ne according to the present invention will be e 3@ i ned
with reference to FIG 1. The hydraulic turbomachine shown in FIG 1 is a
.punp 5 having the sane basic constitution as that shown in FIG 2.
Therefore, in the description given below, the sane reference nunbers are
used for the sampealeMEmblns theosebprerpated. STRAROBENPCME A {8 dited by
the separating wall 24, 10 and has the notor part 16 and t unp part 18
whi ch have ritharmat od t gcshihgs 141 sROE8ANBROUTRe eRENSPRG OF t punp part 18
has the inlet port 26 and the discharge port 28. The rota%&gg shaft 14 is
securel y pmpd degrai 4md t blee f e5rsSREBAL AP A& USRTENE O St ond- st age
inpeller 36 and the 15 resin-made diffusers 40 and,42 are RI.Qwd: around
t he correspmubagpunpetdefosd BRAP3IBI ‘?’H‘@‘“‘l%ﬁtré;rﬁ% ih e%glaes?lnoglsgﬂ’ggénd 48
are provided respectively around the diffusers 40 d I nd
the inpellers 34Shm@6861ﬂotF6rHFFﬁ@nFinggggéﬁg’aﬁggsgééh f%%%gﬁq%ﬁg%?ng
chanmbers. |' 20 The diffuser 42 of the.sec - [oTTgse]] er has a
pressi ng pRPARh BRPBAY AY EPERETRSET c%c%gntsgtr\gd%%of on étrh'ﬁa:eéé;? e of the

notor part to the separating |l 24 _in Gt adres ditpdgddie pressing
part 42b i%n%%%%@eﬂlgptﬁaFHeo pgﬂaégﬁb §§1| 24 ‘'under an axial pressure

t her ebet ween_and, . 25 due.t € A eSS StHE e Tt e apdmb st ageing
internedia}%dtﬁgFﬁéy4§f%ph§a%?r§E-stage di ffuser 40, and the first-stage

i nternedi at e, casi ng -4 r%bgk%%gﬁitgngﬂﬂ&gﬁéniﬂgﬂﬁnr@mragiahuyhémgogg i nst
t he radial+9t%§Pgﬁ anhﬁghsing wall 20a - 5 1 9 MAR 2~~1 having the

i nl et .port %Gth ogg@%@;@ﬂ hanpeyd pherfd rredgesosm e epstgbash SHEEAEE t he
di ffuddrs 20 &n are thick parts 70 and 72 that are forned_with O-ring
recei ving ?EQ%% 26 rand i/ hateaspactovethe &iffusere 3RihgVeetdititfy
grooves, elastic nenbers or O-rings are placed, so that the _diffusers wll
not have digggtiggntaacicomparaderitit ctimedi @f etRastPYVe P PhE%aRral™
direction. | NDUSTRI AL APPLI CATION OF THE INVENTION In the a t

pr eferred amﬁﬁdismt.,f'he‘rtée“}as it is not necessary éor trhe ?\9¥§aggé of

the diffuser and the support member to be highly finished.

15 Consequently, it is possible for the diffuser to be produced

at low costs as compared with the above-stated prior art

diffuser.

More specifically, the intermediate casing is provided

with an O-ring receiving groove in a surface against which

: 20 the diffuser is engaged in such a manner that the groove
surrounds.the axis around which the impeller rotates and an
O-ring is placed in the groove as the elastic member.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a sectional view of the hydraulic
25 turbomachine according to the present invention.

FIG. 2 is a sectional view of conventional hydraulic

turbomachine.
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10 given a description of a case where the present invention is used in a

~ punp, but the present invention can be used in other types of hydrau&ii "

“turbomachi nes conprising inpellers and diffusers provided around tme»M-R?0“
inpellers. - 6 1 9 MAR QV02 CLAIMS 1. A hydraulic turbomachine

- .conprising a housing, one or nore inpellers arranged rotatably around an
axis wthin said housing, one or nore resin-made diffusers provided around

said one or norqjﬂggﬂ|§¥éﬁefﬁ§@eembu@imentoﬁfdéhﬁnhﬁ§9§W#%%er channel s

around said inpellers, one or nore support nenbers provided within said

housi ng and,angagec sedeccpressyr eonthh poesesfordivieg tdivds Wilk @i d

diffusers Iin the direction of said axis thereby securely supporting themin

sai d direcdigraddinitheradasenge &adFélasti-c nenbers hel d between

surfaces of said support nenbers and said diffusers e .engaged wi th each
other in said diTeethpdra@lid hy@ba@ﬁpblpﬁrSBHﬁ@hPﬁb%gﬁpd%ﬂi%Jf %ﬁ%&ein an

Oring receiving groove is fornmed in each of said.,surfaces of_s
di f f user s havsnghtlae naamer baBAE FﬁéséﬂéﬁﬁéﬁghF¥bﬂHH§:§%F)Iéxi% ?tghdzén

O-ring is placed in said groove to act as .said. el [ 3. A
hydr aul i ¢ Thebefrachi néncshpr A6SAF 18 tHEGs iHy =" SRR eAEDShe

reference numbers are used for the same elements as those in
FIG. 2.
The pump is partitioned by the separating wall 24,

a 10 and has the motor part 16 and the pump part 18 which have
the rotating shaft 14 in common. The housing of the pump
part 18 has the inlet port 26 and the discharge port 28.

The rotating shaft 14 is securely provided with the first-
stage impeller 34 and the second-stage impeller 36 and the

15 resin-made diffusers 40 and 42 are provided around the
corresponding impeller 34 and 36. The intermediate casings
46 and 48 are provided respectively around the diffusers 40
and 42 provided around the impellers 34 and 36 to form the
first-stage and second-stage pumping chambers.

20 The diffuser 42 of the second-stage pumping chamber
has a pressing part 42b extending from the surface thereof
on the side of the mofor part to the separating wall 24 in
such a manner that the pressing part.42b is engaged with the
separating wall 24 under an axial pressure therebetween and,

25 due to the axiai pressure, the second-stage intermediate
casing 48, the first-stage diffuser 40, and the first-stage
intermediate casing 46 are pressed towards the inlet port,
and held against the radially extending housing wall 20a
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one or nore inpellers arranged rotatably around an axis within said

. housing, one or nore resin-made diffusers provided around said i mpgMaRNGR?

respectively, for defining diffuser channels around the respective

i npel | ers, 1 9 MAR 2.00? one or nore internedi ate casi ngs di sposed

* .around each set of said inpellers and said diffusers provided therearound
within the housing to form punping chanbers, respectively, the.

i nt er medi a'tfef%|%% beifag Eﬁgg é8 -under pressure vvlth correspondl ng ones

of said diffusers in a direction of saléﬂ ag and asﬁt rrgeé{;gp

bet ween surf ace&o®Pedapy EUﬁpB?FlPQﬁE ﬁd“ssgpd ff b engaged
with each other in said directig\r; thy ra%lrlc [9,% Haim3,
wher ei n anthe r@]ﬁf?%ﬁéﬁvf‘ﬂga&% e &€ f 5 each sal d surface of

said diffusers in su manner that. th%r%r%\ée %Uécqmpés spégp e$§Vélgnd

an 0-ring §&rmgd a‘ﬁbEH Pnréﬁﬁdrﬁfgd\yent ACCVas sal astic
AAA{. A /
1’7@Cnf5£/ql Ic‘J‘"tS)]Q]‘ c]a](eé] 5%]:(%] cé’]g?(*;ﬁ ca] ] caJ] 1]lcca]mce'lr'mat])(aclas] c%ﬁ c%] ]é%] caJcalc
aj ca] cal Cg%ca] ?gcagga]tﬁ]gl@% Al G L0 will not have direct
EY®h/ ] W v ca] cal calJca] ca] ca ca] ca] ca] ca] cal] ca] ca] ca] ca] ca]ca] ca] ca

] caU ca] cal] ¢ L6al Gakealfalicale i RHVED S Rublasnd trdd} tahca) ca
] ca] ca] ca] ca ]f f f fl flca] caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca
] Ca] cal ca] eabGahRTAT,NABPLICATION OF THE INVENTION
=L {1 H T B3R @ GEN# Y ###HH# T SWB$SS3% wr mhe” Y] | ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

] ca] ca] ca] ca] ca] €8] eakcaboakcabeal palefalna amaidiajart) cHleet capea) ca' 3%@/0
v% &8&&ES >t Q) **y#H##H#TIWSSSS3% wr.mhc” Y] ] ca] ca] ca] ca] ca] ca]ica] caljcalc

ca] qa] cajcadsahcapealrdpltdal o @]meca]ltfaq&:a]]fcfa]méﬁf%%]l‘éa]’é‘afe ]85] d& [ Xc

109 () - y#10% ()- 3109 () -1 MLOY ()- L&LOYWME: ()- $& 104 "1%& ()- -

Xt ?cDF3% 108€4(1n 8#D0%E.( pud! theomgrg e fgygeqjion can be us
f8y3%40% ": & 3Y'"109%R& ()- ?x/faB 7F10%& ()- 610%& 43$10%

>110%& (3 d)t(lc(a:)’:lc‘%)e& OfE- S:) rfé%&\aq ) LR ‘é%/(rt%? (Somf(z%b%%‘g ijQidle S

0, 0, - O
10 <10%& (gm&sdigf/%s(e)rs %r]bgrl%e(cg around the impellers.



Dl -
, & ()-!i,$10% (& ()-!, $10%+q+& ()-! 3(109& | 10% & " | ,
Ez[ PE: ! 10( 10( 10(;10%& ()-![7 P75 & ()-110% & ()-"10%& ()-
| ((010%Ii(&'() 96hdEPE: ! 1%( ()Flot[V&'l(();/& (é(}g@(z)_lf);/((& ()5, FLOYEA(9 wag 200
e P ARt Pr UL S 4

Sk AR S TN 0&'()-10%3&A¢ s\ 100& ()- " oy _
%8 i%o% &18)/(- 10% & ()-1&10% & () - $1oc}1&' () - #1ocV(3&' ()-é??of% f&?(;ijEfEE!/
10% &' y A 0%@.3§§§% % turbomachlne comprising '
1o #10((%),i - ()101/‘00 %};/a&é ©39510% & () -1 @ "10% & () - SRuV7/
(}/26;3}610%&' ()-#- /glgb/é%f”(é@ ()-10% & ()-10% & ()-! 1t310% ()- 10" DOaB7/

& () 110% & ~1§é39e/¢gm(1ﬂ:eil@%&a(:)fas@@ddEwtaj;@ﬁo@yo% g

o gl ()@ 10RE T PHONE (TG0 2 10w () e s/ 101
110% & %:32 %9;1&{&1& ()13 YAOUE &N G). - 510%&'() 310% & () -
DRI L i e
| of [ <6xf ' 108yl 100& () - be(Snkona eie GOFFCESd RE o uhd said

one or more impellers, respectively, for defining diffuser

channels around said impellers,

one or more support members provided within said
housing and engaged under pressure with corresponding ones
of said diffusers in the direction of said axis thereby
securely supporting them in said direction within the
housing, and

elastic members held between surfaces of said support

members and said diffusers to be engaged with each other in

said direction.

2. A hydraulic turbomachine of Claim 1, wherein an O-ring
receiving groove 1is formed in each of said surfaces of said
diffusers in such a manner that the groove surrounds said

) axis, and an O-ring is placed in said groove to act as said elastic

member.

3. A hydraulic turbomachine comprising

a housing,

one or more impellers arranged rotatably around an

axis within said housing,
one or more resin-made diffusers provided around said

impellers, respectively, for defining diffuser channels

around the respective impellers,
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members and said diffusers to be engaged with each other in

said direction.

4. A hydraulic turbomachine of Claim 3, wherein an O-ring
receiving groove is formed in each of said surface of said |
diffusers in such a manner that the groove surrounds said

axis, and an O-ring is arranged in said groove to act as said

elastic member.



